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ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «ɏɚɪɤɿɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ», ɝ. ɏɚɪɶɤɨɜ
ȿɎȿɄɌɂȼɇȱɋɌɖ ɌȿɉɅɈȱɁɈɅəɐȱȲ ȻɍȾȱȼȿɅɖ ɋɌȺɊɈȲ ɁȺȻɍȾɈȼɂ
Ɋɚɫɫɦɨɬɪɟɧɚ ɩɪɨɛɥɟɦɚ ɫɛɟɪɟɠɟɧɢɹ ɬɟɩɥɚ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ ɫɬɚɪɨɣ ɡɚɫɬɪɨɣɤɢ
ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɢɨɞɢɱɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɡɚ ɫɱɟɬ ɫɩɨɫɨɛɚ ɭɬɟɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ: ɢɡɧɭɬɪɢ,
ɫɧɚɪɭɠɢ, ɫ ɞɜɭɯ ɫɬɨɪɨɧ. ɋɞɟɥɚɧɵ ɨɛɨɫɧɨɜɚɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɤɚɫɚɬɟɥɶɧɨ ɭɬɟɩɥɟɧɢɹ
ɤɚɠɞɵɦ ɢɡ ɫɩɨɫɨɛɨɜ.
Ɋɨɡɝɥɹɧɭɬɨ ɩɪɨɛɥɟɦɭ ɬɟɩɥɨɡɛɟɪɟɠɟɧɧɹ ɠɢɬɥɨɜɢɯ ɩɪɢɦɿɳɟɧɶ ɫɬɚɪɨʀ ɡɚɛɭɞɨɜɢ
ɩɨɫɬɿɣɧɨɝɨ ɬɚ ɩɟɪɿɨɞɢɱɧɨɝɨ ɨɩɚɥɟɧɧɹ ɡɚ ɪɚɯɭɧɨɤ ɫɩɨɫɨɛɭ ɭɬɟɩɥɟɧɧɹ ɩɪɢɦɿɳɟɧɶ: ɡɫɟɪɟɞɢɧɢ,
ɡɡɨɜɧɿ, ɡ ɨɛɨɯ ɛɨɤɿɜ. Ɂɪɨɛɥɟɧɨ ɨɛʉɪɭɧɬɨɜɚɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɭɬɟɩɥɟɧɧɹ ɤɨɠɧɢɦ ɿɡ ɫɩɨɫɨɛɿɜ.
ȼɫɬɭɩ
ɍ ɡɜ’ɹɡɤɭ ɡ ɿɫɧɭɸɱɨɸ ɬɟɧɞɟɧɰɿɽɸ ɪɨɫɬɭ ɰɿɧ ɧɚ ɟɧɟɪɝɨɪɟɫɭɪɫɢ ɿ ɧɚɹɜɧɿɫɬɸ ɜɟɥɢɤɨʀ
ɤɿɥɶɤɨɫɬɿ ɫɬɚɪɨɝɨ, ɩɟɪɟɜɚɠɧɨ ɧɟ ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɨɝɨ, ɠɢɬɥɚ ɜɢɧɢɤɚɽ ɧɚɝɚɥɶɧɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜ
ɭɬɟɩɥɟɧɧɿ ɩɪɢɦɿɳɟɧɶ. ɉɨɫɬɚɷ ɩɢɬɚɧɧɹ «ɹɤ ɰɟ ɩɪɚɜɢɥɶɧɨ ɡɪɨɛɢɬɢ?». Ʉɨɥɢ ɜɚɪɬɨ ɭɬɟɩɥɸɜɚɬɢ
ɩɪɢɦɿɳɟɧɧɹ ɡɫɟɪɟɞɢɧɢ, ɡɡɨɜɧɿ ɬɚ ɡ ɨɛɨɯ ɛɨɤɿɜ? ɍ ɰɿɣ ɫɬɚɬɬɿ ɩɨɪɿɜɧɹɧɨ ɰɿ ɜɢɞɢ ɭɬɟɩɥɟɧɧɹ ɩɪɢ
ɨɞɧɚɤɨɜɨɦɭ ɬɟɩɥɨɜɨɦɭ ɨɩɨɪɿ ɫɩɨɪɭɞɢ.
Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ
Ɇɟɬɨɸ ɞɚɧɨʀ ɫɬɚɬɬɿ ɽ ɜɢɡɧɚɱɟɧɧɹ ɩɨɪɹɞɤɭ ɱɟɪɝɭɜɚɧɧɹ ɨɝɨɪɨɞɠɭɜɚɥɶɧɢɯ ɲɚɪɿɜ ɫɬɿɧɢ
(ɱɚɫɬɢɧɚ ɫɬɿɧɢ, ɳɨ ɧɟɫɟ, ɬɚ ɬɟɩɥɨɿɡɨɥɸɸɱɚ ɱɚɫɬɢɧɚ), ɳɨ ɡɚɛɟɡɩɟɱɢɬɶ ɧɚɣɦɟɧɲɿ ɬɟɦɩ ɬɚ
ɲɜɢɞɤɿɫɬɶ ʀʀ ɨɯɨɥɨɞɠɟɧɧɹ, ɡ ɦɟɬɨɸ ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɢɯ ɜɚɪɿɚɧɬɿɜ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɯ ɪɿɲɟɧɶ
ɩɨ ɭɬɟɩɥɟɧɧɸ ɠɢɬɥɨɜɢɯ ɩɪɢɦɿɳɟɧɶ ɫɬɚɪɨʀ ɡɚɛɭɞɨɜɢ ɩɨɫɬɿɣɧɨɝɨ ɬɚ ɩɟɪɿɨɞɢɱɧɨɝɨ ɨɩɚɥɟɧɧɹ.
ɉɪɢ ɞɨɫɹɝɧɟɧɧɹ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɛɭɥɨ ɜɢɪɿɲɢɧɨ ɧɚɫɬɭɩɧɿ ɡɚɞɚɱɿ:
1. ȼɢɡɧɚɱɟɧɨ ɪɨɡɩɨɞɿɥ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɨɝɨɪɨɞɠɭɜɚɥɶɧɿɣ ɤɨɧɫɬɪɭɤɰɿʀ (ɈɄ) ɩɨ ɲɚɪɚɯ ɜ
ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɩɨɪɹɞɤɭ ʀɯ ɪɨɡɦɿɳɟɧɧɹ (ɬɚɛɥ. 1). 
2. ȼɢɡɧɚɱɟɧɨ ɤɿɥɶɤɿɫɬɶ ɟɧɟɪɝɿʀ ɩɨɬɪɿɛɧɨʀ ɞɥɹ ɧɚɝɪɿɜɭ ɲɚɪɿɜ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ
ɨɬɨɱɭɸɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɨ ɪɨɛɨɱɨʀ ɬɟɦɩɟɪɚɬɭɪɢ (ɬɚɛɥ. 2). 
3. ȼɢɡɧɚɱɟɧɨ ɬɟɪɦɿɧ ɬɚ ɬɟɦɩ ɨɯɨɥɨɞɠɟɧɧɹ ɈɄ (ɪɢɫ. 2). 
ɉɪɢ ɪɨɡɪɚɯɭɧɤɚɯ ɜɪɚɯɨɜɭɽɦɨ ɧɚɫɬɭɩɧɿ ɩɪɢɩɭɳɟɧɧɹ:
1) ɜɜɚɠɚɽɦɨ, ɳɨ ɧɟɦɚ ɲɜɿɜ ɦɿɠ ɩɥɢɬɚɦɢ ɭɬɟɩɥɸɜɚɱɚ, ɜɿɞɫɭɬɧɿ ɞɜɟɪɿ ɿ ɜɿɤɧɚ;
2) ɭɬɟɩɥɸɜɚɱ ɡɡɨɜɧɿ ɬɚ ɡɫɟɪɟɞɢɧɢ ɨɞɢɧ ɿ ɬɨɣ ɠɟ;
3) ɪɨɡɝɥɹɧɭɬɨ ɬɿɥɶɤɢ 1 ɦ2 ɫɬɿɧɢ, ɚ ɧɟ ɰɿɥɟ ɩɪɢɦɿɳɟɧɧɹ;
 4) ɜɜɚɠɚɽɦɨ ɲɚɪ ɿɡ ɲɬɭɤɚɬɭɪɤɢ ɿ ɡɤɥɟɸɜɚɥɶɧɨʀ ɫɭɦɿɲɿ ɨɞɧɨɪɿɞɧɢɦ ɿ ɡ ɬɟɩɥɨɬɟɯɧɿɱɧɢɦɢ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɰɟɝɥɢ;
5) ɧɟ ɜɪɚɯɨɜɚɧɨ ɬɟɩɥɨɿɡɨɥɸɸɱɢɣ ɜɧɟɫɨɤ ɲɚɪɭ ɩɚɪɨɿɡɨɥɹɰɿʀ.
ȼ ɹɤɨɫɬɿ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɦɨɞɟɥɿ ɈɄ ɩɪɢɣɦɟɦɨ ɬɪɢ ɜɚɪɿɚɧɬɢ ʀʀ ɫɬɪɭɤɬɭɪɢ, ɹɤɿ ɡɨɛɪɚɠɟɧɨ
ɧɚ ɪɢɫ. 1. 
Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɿɜ ɜɡɹɬɨ ɰɟɝɥɹɧɭ ɫɬɿɧɭ, ɬɨɜɳɢɧɨɸ ɜ ɨɞɧɭ ɰɟɝɥɢɧɭ (b=25 ɫɦ), ɿɡ
ɲɬɭɤɚɬɭɪɤɨɸ (ɚ=1,5ɫɦ) ɬɚ ɭɬɟɩɥɸɜɚɱɟɦ (ɩɿɧɨɩɨɥɿɫɬɢɪɨɥ d=10 ɫɦ). Ɍɟɦɩɟɪɚɬɭɪɢ ɧɚ ɩɨɜɟɪɯɧɿ
ɫɬɿɧɢ: +20 – ɡɫɟɪɟɞɢɧɢ, -20 – ɡɡɨɜɧɿ.
Ɋɨɡɝɥɹɧɟɦɨ ɩɨɜɟɪɯɧɸ ɫɬɿɧɢ ɩɥɨɳɟɸ 1 ɦ2. ɑɟɪɟɡ ʀʀ ɩɟɪɟɪɿɡ ɡ ɤɿɦɧɚɬɢ ɧɚɡɨɜɧɿ ɜɢɯɨɞɢɬɶ
ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ q [1, 2, 3], ɹɤɢɣ ɡɧɚɣɞɟɦɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɨɪɦɭɥ:
                                                        q = (t2 – t1.)/ R ,                                                                 (1)
R =1/ Įɡɨɜ. + (b+3ɚ)/ Ȝc + d/ Ȝi +1/ Įɜɧ.   ,
                                  q = (t2 – t1)/( 1/ Įɡɨɜ. + (b+3ɚ)/ Ȝc + d/ Ȝi +1/ Įɜɧ.) ,                                (2) 
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ɞɟ t1. – ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɱɭɸɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; t2. – ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɭ ɩɪɢɦɿɳɟɧɧɿ;
q – ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɳɨ ɜɢɯɨɞɢɬɶ ɱɟɪɟɡ ɈɄ;
R – ɬɟɩɥɨɜɢɣ ɨɩɿɪ ɈɄ,
Įɡɨɜ. = 1,163 • (3+2,5 • v0.8) – ɤɨɟɮɿɰɿɽɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ ɈɄ ɭ ɧɚɜɤɨɥɢɲɧɽ ɫɟɪɟɞɨɜɢɳɽ;   
v – ɲɜɢɞɤɿɫɬɶ ɜɿɬɪɭ, ɳɨ ɨɜɿɜɚɽ ɛɭɞɿɜɥɸ;
Įɜɧ. – ɤɨɟɮɿɰɿɽɧɬ ɬɟɩɥɨɜɿɞɞɚɱɿ ɈɄ ɭ ɤɿɦɧɚɬɭ;
Ȝc – ɤɨɟɮɿɰɿɽɧɬ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ ɫɬɿɧɢ ɡ ɰɟɝɥɢ;
Ȝi – ɤɨɟɮɿɰɿɽɧɬ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ ɬɟɩɥɨɿɡɨɥɹɰɿʀ.
ɚ ɛ ɜ
Ɋɢɫ. 1. Ɇɨɞɟɥɿ ɨɝɨɪɨɞɠɭɜɚɥɶɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ:
ɚ) ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ ɡɫɟɪɟɞɢɧɢ; ɛ) ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ ɡɡɨɜɧɿ; ɜ) ɤɨɦɛɿɧɨɜɚɧɚ ɦɨɞɟɥɶ
 (ɞɜɚ ɲɚɪɢ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ: ɡɡɨɜɧɿ ɬɚ ɡɫɟɪɟɞɢɧɢ)
Ɂɚ ɞɨɩɨɦɨɝɨɸ (2) ɦɢ ɡɧɚɣɞɟɦɨ ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ q. Ⱦɥɹ ɤɨɠɧɨʀ ɡ ɦɨɞɟɥɟɣ ɈɄ ɨɬɪɢɦɚɽɦɨ
ɩɨɞɿɛɧɭ ɮɨɪɦɭɥɭ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ ɡɧɚɣɞɟɦɨ tɯ ɚ,  tɯ ɛ, tɯ1 ,tɯ2. ɇɚɩɪɢɤɥɚɞ ɞɥɹ ɦɨɞɟɥɿ ɚ):
q = (t2 – tɯ ɚ)/( 2ɚ/Ȝɫ+ d/ Ȝi); tɯ ɚ = t2 – q •( 2ɚ/Ȝɫ+ d/ Ȝi).
Ɍɚɛɥɢɰɹ 1
Ɋɨɡɩɨɞɿɥ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨ ɲɚɪɚɯ ɭ ɩɨɱɚɬɤɨɜɢɣ ɦɨɦɟɧɬ ɱɚɫɭ
t1, ɨɋ t2, ɨɋ tɯ ɚ, ɨɋ tɯ ɛ, ɨɋ tɯ2, ɨɋ tɯ1, ɨɋ
-20 20 -11,81 15 3,83 -0,9 
ɒɚɪɢ ɈɄ ɧɚɝɪɿɜɚɬɢɦɭɬɶɫɹ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚɜɤɨɥɢɲɧɶɨʀ ɫɟɪɟɞɢ ɞɨ ɫɟɪɟɞɧɶɨʀ
ɬɟɦɩɟɪɚɬɭɪɢ ɜɿɞɩɨɜɿɞɧɨɝɨ ɲɚɪɭ.
Ɋɿɜɧɹɧɧɹ ɤɿɥɶɤɨɫɬɿ ɬɟɩɥɨɬɢ ɦɚɽ ɜɢɝɥɹɞ:
Q = c • m • ǻt = c • ȡ • l • S • ǻt. 
Ɍɨɞɿ, ɹɤɳɨ ɡɧɚɯɨɞɢɬɢ ɤɿɥɶɤɿɫɬɶ ɟɧɟɪɝɿʀ, ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ ɧɚɝɪɿɜɭ ɨɞɧɨɝɨ ɲɚɪɭ ɡ
ɩɨɜɟɪɯɧɟɸ ɈɄ 1 ɦ2, ɬɨ ɨɬɪɢɦɚɽɦɨ ɧɚɫɬɭɩɧɟ:
qɿ = Q/s = c • ȡ • l • s • ǻt /s = c • ȡ • l • ǻt ,                             (3) 
ɞɟ ɫ – ɬɟɩɥɨɽɦɧɿɫɬɶ;
m – ɦɚɫɚ;
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ǻt =( tɫɟɪ. – tɡɨɜ) – ɪɿɡɧɢɰɹ ɬɟɦɩɟɪɚɬɭɪ ɫɬɿɧɢ (ɞɨ ɿ ɩɿɫɥɹ ɧɚɝɪɿɜɭ);  tɫɟɪ. – ɫɟɪɟɞɧɹ
ɬɟɦɩɟɪɚɬɭɪɚ ɲɚɪɭ ɈɄ; tɡɨɜɧ. – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɡɨɜɧɿɲɧɿɣ ɩɨɜɟɪɯɧɿ ɲɚɪɭ ɈɄ;
ȡ – ɝɭɫɬɢɧɚ ɬɿɥɚ (ɦɚɬɟɪɿɚɥɭ);  
l – ɞɨɜɠɢɧɚ ɬɿɥɚ (ɬɨɜɳɢɧɚ ɫɬɿɧɢ);  
S – ɩɥɨɳɚ ɛɨɤɨɜɨʀ ɩɨɜɟɪɯɧɿ (ɨɫɧɨɜɢ) ɬɿɥɚ.
Ɍɟɩɥɨɬɭ, ɧɟɨɛɯɿɞɧɭ ɞɥɹ ɧɚɝɪɿɜɭ ɈɄ, ɡɧɚɣɞɟɦɨ ɫɤɥɚɜɲɢ ɬɟɩɥɨɬɢ ɜɢɬɪɚɱɟɧɿ ɧɚ ɧɚɝɪɿɜ
ɰɟɝɥɹɧɨʀ ɫɬɿɧɢ ɬɚ ɲɚɪɭ ɭɬɟɩɥɸɜɚɱɚ (ɬɚɛɥ. 2): 
Ɍɚɛɥɢɰɹ 2 
Ɍɟɩɥɨɬɚ ɩɨɬɪɿɛɧɚ ɞɥɹ ɧɚɝɪɿɜɭ ɫɬɿɧ
Ʉɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ Ɇɨɞɟɥɶ «ɚ» Ɇɨɞɟɥɶ «ɛ» Ɇɨɞɟɥɶ «ɜ»
qȈ,ɆȾɠ/ɦ2 2,03 17,5 10,2 
qȈ = qɫ. + qɿ. .
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɭɬɟɩɥɸɜɚɱɚ ɧɚ ɬɟɪɦɨɨɩɿɪ, ɩɨɪɿɜɧɹɥɢ ɬɟɩɥɨɜɿ ɩɨɬɨɤɢ ɱɟɪɟɡ
ɫɬɿɧɢ, ɭɬɟɩɥɟɧɭ ɬɚ ɧɿ (ɬɚɛɥ. 3).
Ɍɚɛɥɢɰɹ 3
Ɍɟɩɥɨɜɢɣ ɩɨɬɿɤ ɱɟɪɟɡ ɨɝɨɪɨɞɠɭɜɚɥɶɧɭ ɤɨɧɫɬɪɭɤɰɿɸ
ɋɬɪɭɤɬɭɪɚ ɫɬɿɧɢ ɉɢɬɨɦɢɣ ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ
25 ɫɦ ɰɟɝɥɢ 100 ȼɬ/ɦ2
25 ɫɦ ɰɟɝɥɢ + 10 ɫɦ ɭɬɟɩɥɸɜɚɱɚ 12,5 ȼɬ/ɦ2
Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɩɨ ɨɫɬɢɝɚɧɧɸ ɫɬɿɧɢ ɩɿɞɿɣɲɥɢ ɞɨ ɧɟʀ ɡ ɬɨɱɤɢ ɡɨɪɭ ɚɤɭɦɭɥɸɜɚɧɧɹ
ɟɧɟɪɝɿʀ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɡɧɚɱɧɨ ɫɩɪɨɫɬɢɬɢ ɪɨɡɪɚɯɭɧɤɢ ɿ ɡɪɨɛɢɥɨ ɦɨɠɥɢɜɢɦ ɛɭɞɶ-ɤɨɦɭ
ɜɢɪɿɲɢɬɢ ɩɨɫɬɚɜɥɟɧɿ ɡɚɞɚɱɿ ɞɥɹ ɫɜɨɝɨ ɛɭɞɢɧɤɭ.
ɒɚɪɢ ɬɟɩɥɨɿɡɨɥɹɰɿʀ ɬɚ ɰɟɝɥɢ ɜɢɤɨɧɭɸɬɶ ɪɨɥɶ «ɬɟɩɥɨɜɨɝɨ ɚɤɭɦɭɥɹɬɨɪɚ» (ɌȺ) (ɪɢɫ. 2). ɍ
ɩɪɨɰɟɫɿ ɨɩɚɥɟɧɧɹ ɩɪɢɦɿɳɟɧɧɹ ɜɨɧɢ ɡɚɩɚɫɚɸɬɶ ɬɟɩɥɨ (ɚɤɭɦɭɥɹɬɨɪ ɡɚɪɹɞɠɚɽɬɶɫɹ), ɚ ɩɿɫɥɹ
ɜɢɦɤɧɟɧɧɹ ɨɩɚɥɟɧɧɹ ɈɄ ɩɨɱɢɧɚɽ ɨɫɬɢɝɚɬɢ, ɬɨɛɬɨ ɣɞɟ ɩɪɨɰɟɫ ɪɨɡɪɹɞɭ ɚɤɭɦɭɥɹɬɨɪɚ. Ɍɟɩɥɨɜɢɣ
ɩɨɬɿɤ ɫɩɪɹɦɨɜɚɧɢɣ ɡ ɩɥɨɳɢɧɢ, ɳɨ ɦɿɠ ɞɜɨɦɚ ɈɄ, ɭ ɧɚɩɪɹɦɤɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ.
ɚ ɛ ɜ
Ɋɢɫ. 2. Ɋɨɡɪɚɯɭɧɤɨɜɿ ɦɨɞɟɥɿ «ɚɤɭɦɭɥɹɬɨɪɿɜ» ɬɟɩɥɚ:
ɚ) ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ ɡɫɟɪɟɞɢɧɢ ɈɄ; ɛ) ɬɟɩɥɨɜɚ ɿɡɨɥɹɰɿɹ ɡɡɨɜɧɿ ɈɄ; ɜ) ɤɨɦɛɿɧɨɜɚɧɚ ɦɨɞɟɥɶ
(ɞɜɚ ɲɚɪɢ ɬɟɩɥɨɜɨʀ ɿɡɨɥɹɰɿʀ: ɡɡɨɜɧɿ ɬɚ ɡɫɟɪɟɞɢɧɢ ɈɄ)
Ɍɟɩɥɨɜɢɣ ɨɩɿɪ ɩɥɨɫɤɨʀ ɫɬɿɧɢ ɜɢɡɧɚɱɚɸɬɶ ɡɚ ɮɨɪɦɭɥɨɸ (4) [5]. 
R = 1/Įɡɨɜ+ b/Ȝc + d/Ȝi + 1/Įɜɧ ,                                                 (4) 
Ɂ ɿɧɲɨɝɨ ɛɨɤɭ ɜɢɪɚɡɢɦɨ ɬɟɩɥɨɜɢɣ ɨɩɿɪ ɈɄ ɱɟɪɟɡ ɬɟɪɦɿɧ ɪɨɡɪɹɞɭ ɚɤɭɦɭɥɹɬɨɪɚ.
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ɇɟɯɚɣ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɿɹ ɌȺ ɞɨɪɿɜɧɸɽ tɚ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɡɨɜɧɿ – tɨ. Ɍɟɩɥɨɜɚ







ɞɟ Rɦ – ɬɟɩɥɨɜɢɣ ɨɩɿɪ ɬɟɩɥɨɿɡɨɥɹɰɿʀ ɌȺ; t – ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɟɪɟɞɢɧɿ ɌȺ ɭ ɦɨɦɟɧɬ ɱɚɫɭ
Ĳ(t>tɨ). 






ɞɟ ɫ – ɬɟɩɥɨɽɦɧɿɫɬɶ ɬɟɩɥɨɧɨɫɿɹ;
m – ɦɚɫɚ ɬɟɩɥɨɧɨɫɿɹ;
S – ɩɥɨɳɚ ɩɨɜɟɪɯɧɿ ɌȺɆ.
Ɉɬɪɢɦɚɽɦɨ ɪɿɜɧɹɧɧɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɭ, ɭ ɹɤɨɦɭ ɟɧɟɪɝɿɹ, ɜɬɪɚɱɟɧɚ ɌȺ, ɞɨɪɿɜɧɸɽ


















W  10 , ɞɟ ɋ1 = ɟ ɋ.













ɇɟɯɚɣ ȕ – ɞɨɥɹ ɜɬɪɚɬ ɬɟɩɥɚ ɡɚɪɹɞɠɟɧɨɝɨ ɌȺɆ ɩɪɨɬɹɝɨɦ ɱɚɫɭ Ĳ1. Ɍɨɞɿ:




















,                                     (6) 
ɞɟ t21 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɿɲɧɶɨʀ ɩɨɜɟɪɯɧɿ ɫɬɿɧɢ ɞɨ ɩɨɱɚɬɤɭ ɨɯɨɥɨɞɠɟɧɧɹ; t22 – 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɿɲɧɶɨʀ ɩɨɜɟɪɯɧɿ ɫɬɿɧɢ ɩɿɫɥɹ ɨɯɨɥɨɞɠɟɧɧɹ, ɬɨɛɬɨ t22 = (t21 – 1)ɨɋ ɨɫɤɿɥɶɤɢ
ɤɪɨɤ ɡɦɟɧɲɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɛɭɥɨ ɨɛɪɚɧɨ 1ɨɋ; tɫɟɪ. – ɫɟɪɟɞɧɹ ɬɟɦɩɟɪɚɬɭɪɚ ɲɚɪɭ, ɳɨ
ɚɤɭɦɭɥɸɽ ɬɟɩɥɨɬɭ; t1 – ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɱɭɸɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ.
ɑɚɫ ɨɫɬɢɝɚɧɧɹ ɈɄ ɩɨɡɧɚɱɢɦɨ ɹɤ Ĳɪ , ɰɟ ɛɭɞɟ ɬɟɪɦɿɧ ɪɨɡɪɹɞɭ ɌȺɆ. ȼɢɡɧɚɱɢɦɨ ɬɟɩɥɨɜɢɣ












R p ,                                                  (7) 
ɞɟ ȕ – ɱɚɫɬɢɧɚ ɟɧɟɪɝɿʀ, ɳɨ ɜɬɪɚɱɚɽɬɶɫɹ ɡɚ ɱɚɫ Ĳɪ ;
m – ɦɚɫɚ ɲɚɪɭ, ɳɨ ɨɫɬɢɝɚɽ;
ɫ – ɬɟɩɥɨɽɦɧɿɫɬɶ ɲɚɪɭ, ɳɨ ɨɫɬɢɝɚɽ.
Ɂ ɮɨɪɦɭɥɢ (7) ɜɢɪɚɡɢɦɨ Ĳɪ, ɚ R ɡɧɚɣɞɟɦɨ ɡɚ ɮɨɪɦɭɥɨɸ (4):   
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Ĳɪ = - R  •   E1ln   •  S
Slc uuu U
=  - R  •  E1ln  • ɫ • ȡ • l , 
ɞɟ R – ɬɟɩɥɨɜɢɣ ɨɩɿɪ ɿɡɨɥɹɰɿʀ, ɚ ȕ ɡɧɚɯɨɞɢɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ (6). 
ȼɢɯɨɞɹɱɢ ɡ ɜɢɳɟ ɧɚɩɢɫɚɧɨɝɨ, ɦɨɠɧɚ ɫɤɥɚɫɬɢ ɮɨɪɦɭɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ ɛɭɞɟ
ɡɧɚɣɞɟɧɨ ɬɟɪɦɿɧ ɨɯɨɥɨɞɠɟɧɧɹ ɞɥɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɦɨɞɟɥɟɣ ɈɄ.
Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɨɡɪɚɯɭɧɤɿɜ ɛɭɥɨ ɩɨɛɭɞɨɜɚɧɨ ɩɨɪɿɜɧɹɥɶɧɢɣ ɝɪɚɮɿɤ (ɪɢɫ. 3). 
Ɋɢɫ. 3. ɑɚɫ ɨɫɬɢɝɚɧɧɹ ɈɄ ɡɚ ɪɿɡɧɨʀ ɲɜɢɞɤɨɫɬɿ ɜɿɬɪɭ (1,5,10 ɦ/ɫ)
ȼɢɫɧɨɜɤɢ
Ɉɩɢɪɚɸɱɢɫɶ ɧɚ ɨɬɪɢɦɚɧɿ ɞɚɧɧɿ, ɛɭɥɨ ɫɤɥɚɞɟɧɨ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɭɬɟɩɥɟɧɧɹ ɛɭɞɿɜɟɥɶ:
– ɦɨɞɟɥɶ «Ⱥ» ɩɪɢɞɚɬɧɚ ɞɥɹ ɩɪɢɦɿɳɟɧɶ, ɭ ɹɤɢɯ ɩɟɪɟɛɭɜɚɸɬɶ ɧɟ ɩɨɫɬɿɣɧɨ, ɹɤɿ ɬɪɟɛɚ
ɲɜɢɞɤɨ ɧɚɝɪɿɬɢ ɬɚ ɭ ɹɤɢɯ ɧɟɦɚ ɧɟɨɛɯɿɞɧɨɫɬɿ ɞɨɜɝɨ ɩɿɞɬɪɢɦɭɜɚɬɢ ɜɢɫɨɤɿ ɬɟɦɩɟɪɚɬɭɪɢ (ɧɟ ɠɢɥɿ
ɩɪɢɦɿɳɟɧɧɹ ɚɛɨ ɬɿ, ɳɨ ɧɟɱɚɫɬɨ ɜɿɞɜɿɞɭɸɬɶɫɹ);
– ɦɨɞɟɥɶ «Ȼ» (ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɚ) ɩɪɢɞɚɬɧɚ ɞɥɹ ɩɪɢɦɿɳɟɧɶ ɩɨɫɬɿɣɧɨɝɨ
ɩɪɨɠɢɜɚɧɧɹ, ɭ ɹɤɢɯ ɧɟɨɛɯɿɞɧɨ ɩɨɫɬɿɣɧɨ ɩɿɞɬɪɢɦɭɜɚɬɢ ɩɟɜɧɭ ɬɟɦɩɟɪɚɬɭɪɭ. ȼɨɧɚ ɞɨɡɜɨɥɹɽ
ɨɪɝɚɧɿɡɭɜɚɬɢ ɩɟɪɿɨɞɢɱɧɟ ɨɩɚɥɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɦɚɽ ɡɧɚɱɧɢɣ ɬɟɪɦɿɧ ɨɯɨɥɨɞɠɟɧɧɹ, ɳɨ ɫɩɪɢɹɬɢɦɟ
ɞɨɞɚɬɤɨɜɨɦɭ ɡɚɨɳɚɞɠɟɧɧɸ ɟɧɟɪɝɨɪɟɫɭɪɫɿɜ (ɞɨɛɭ ɨɩɚɥɸɽɦɨ – ɞɨɛɭ ɧɟ ɨɩɚɥɸɽɦɨ);  
– ɦɨɞɟɥɶ «ȼ» (ɞɭɠɟ ɪɿɞɤɨ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ) ɩɪɢɞɚɬɧɚ ɞɥɹ ɛɭɞɿɜɟɥɶ ɩɟɪɿɨɞɢɱɧɨɝɨ
ɜɢɤɨɪɢɫɬɚɧɧɹ. ȼɨɧɚ ɬɟɠ ɞɨɡɜɨɥɹɽ ɨɪɝɚɧɿɡɭɜɚɬɢ ɪɟɠɢɦ ɩɟɪɿɨɞɢɱɧɨɝɨ ɨɩɚɥɟɧɧɹ.
Ɂɝɿɞɧɨ ɪɨɡɪɚɯɭɧɤɿɜ, ɩɪɢ ɜɢɬɪɚɬɿ 187,5 ɝɪɧ/ɦ2 ɭɥɚɲɬɭɜɚɧɧɹ ɬɟɩɥɨɿɡɨɥɹɰɿʀ, ɤɨɧɫɬɪɭɤɰɿɹ
ɩɨɜɧɿɫɬɸ ɨɤɭɩɢɬɶɫɹ ɧɟ ɩɿɡɧɿɲɟ ɧɿɠ ɡɚ ɞɟɜ’ɹɬɶ ɪɨɤɿɜ (ɤɨɧɫɬɪɭɤɰɿɹ «ɜ» ɡɚ 18) (ɟɤɨɧɨɦɿɹ
ɟɧɟɪɝɨɧɨɫɿɹ ɫɬɚɧɨɜɢɬɶ 22 ɦ3 ɝɚɡɭ ɧɚ 1ɦ2 ɩɨɜɟɪɯɧɿ ɫɬɿɧɢ ɡɚ ɨɩɚɥɸɜɚɥɶɧɢɣ ɫɟɡɨɧ). ȼɪɚɯɨɜɭɸɱɢ,
ɳɨ ɬɟɪɦɿɧ ɫɥɭɠɛɢ ɬɚɤɨʀ ɤɨɧɫɬɪɭɤɰɿʀ 15 – 30 ɪɨɤɿɜ [4], ɦɨɠɧɚ ɜɩɟɜɧɟɧɨ ɫɤɚɡɚɬɢ, ɳɨ ɜɨɧɚ
ɜɢɩɪɚɜɞɨɜɭɽ ɜɤɥɚɞɟɧɿ ɜ ɧɟʀ ɤɨɲɬɢ. Ɉɤɪɿɦ ɬɨɝɨ, ɩɪɚɜɢɥɶɧɨ ɭɬɟɩɥɟɧɿ ɩɪɢɦɿɳɟɧɧɹ
ɫɩɪɢɣɦɚɸɬɶɫɹ ɥɸɞɢɧɨɸ ɹɤ ɛɿɥɶɲ ɤɨɦɮɨɪɬɧɿ ɞɥɹ ʀʀ ɨɪɝɚɧɿɡɦɭ.
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EFFICIENCY HEAT INSULATION OLD BUILDINGS
V. V. RUDAKOV, Dr. Tech. Sci., Pf.
S. S. LONSKIJ, Master
The paper deals with the problem of heat saving in  old buildings with regular and periodical 
heating. Heat saving is carried out by warming the room: inside, outside, double-side. Finally, article 
proposes reasonable recommendations for warming buildings in different ways.
Поступила в редакцию  15.10 2010 г.
ȿɤɫɩɨɪɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɜɭɝɿɥɥɹ, ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ
ɉɪɨɬɹɝɨɦ ɫɿɱɧɹ–ɫɟɪɩɧɹ 2010 ɪɨɤɭ ɟɤɫɩɨɪɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɫɬɚɧɨɜɢɬɶ 2540,6 ɦɥɧ
ɤȼɬ·ɝɨɞ, ɳɨ ɧɚ 404,0 ɦɥɧ ɤȼɬ·ɝɨɞ, ɚɛɨ ɧɚ 18,9 %, ɛɿɥɶɲɟ ɧɿɠ ɡɚ  8 ɦɿɫɹɰɿɜ  2009 ɪɨɤɭ, ɜ ɬɨɦɭ
ɱɢɫɥɿ:
– ɞɨ ɤɪɚʀɧ ɋɯɿɞɧɨʀ ɿ ɐɟɧɬɪɚɥɶɧɨʀ ȯɜɪɨɩɢ (ɍɝɨɪɳɢɧɚ, ɋɥɨɜɚɱɱɢɧɚ, ɉɨɥɶɳɚ, Ɋɭɦɭɧɿɹ)
ɟɤɫɩɨɪɬɨɜɚɧɨ 569,9 ɦɥɧ ɤȼɬ·ɝɨɞ ɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ, ɳɨ ɧɚ 1191,9 ɦɥɧ ɤȼɬ·ɝɨɞ, ɚɛɨ ɧɚ
67,7 %, ɦɟɧɲɟ, ɧɿɠ ɡɚ 8 ɦɿɫɹɰɿɜ  2009 ɪɨɤɭ;
– ɞɨ ɤɪɚʀɧ ɋɇȾ (Ɋɟɫɩɭɛɥɿɤɚ Ȼɿɥɨɪɭɫɶ, Ɇɨɥɞɨɜɚ, Ɋɨɫɿɹ) – 1990,7 ɦɥɧ ɤȼɬ·ɝɨɞ, ɳɨ ɧɚ
1615,9 ɦɥɧ ɤȼɬ·ɝɨɞ, ɚɛɨ ɧɚ 18,9 %, ɛɿɥɶɲɟ ɧɿɠ ɡɚ 8 ɦɿɫɹɰɿɜ 209 ɪɨɤɭ.
ɉɪɨɬɹɝɨɦ 8-ɦɢ ɦɿɫɹɰɿɜ 2010 ɪɨɤɭ:
– ɩɪɨɬɪɚɧɫɩɨɪɬɨɜɚɧɨ ɞɨ ɤɪɚʀɧ Ɂɚɯɿɞɧɨɣ ȯɜɪɨɩɢ ɱɟɪɟɡ ɬɟɪɪɢɬɨɪɿɸ ɍɤɪɚʀɧɢ (ɬɪɚɧɡɢɬ)
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɭ 63,6 ɦɥɪɞ ɦ3 , ɳɨ ɧɚ 6,3 ɦɥɪɞ ɦ3 ɛɿɥɶɲɟ ɧɿɠ ɡɚ ɜɿɞɩɨɜɿɞɧɢɣ ɩɟɪɿɨɞ 2009
ɪɨɤɭ;
– ɬɪɚɧɡɢɬɨɦ ɞɨ ɤɪɚʀɧ Ɂɚɯɿɞɧɨɣ ȯɜɪɨɩɢ (ɋɥɨɜɱɱɢɧɢ, ɍɝɨɪɳɢɧɢ, ɑɟɯɿʀ)
ɩɪɨɬɪɚɧɫɩɨɪɬɨɜɚɧɨ ɧɚɮɬɢ 17,29 ɦɥɧ ɬɨɧɧ, ɳɨ ɧɚ 5,4 ɦɥɧ ɬɨɧɧ ɦɟɧɲɟ ɩɨɪɿɜɧɹɧɨ ɿɡ
ɚɧɚɥɨɝɿɱɧɢɦ ɩɨɤɚɡɧɢɤɨɦ 2009 ɪɨɤɭ.
– ɟɤɫɩɨɪɬ ɜɭɝɿɥɥɹ ɡ ɍɤɪɚʀɧɢ ɡɚ ɫɿɱɟɧɶ-ɱɟɪɜɟɧɶ 2010 ɪ. ɡɛɿɥɶɲɢɜɫɹ ɜ ɝɪɨɲɨɜɨɦɭ ɜɢɦɿɪɿ
ɧɚ 59,1 % ɜ ɩɨɪɿɜɧɹɧɧɿ ɿɡ ɚɧɚɥɨɝɿɱɧɢɦ ɩɟɪɿɨɞɨ 2009 ɪɨɤɭ – ɞɨ 237,105 ɦɥɧ ɞɨɥɚɪɿɜ.
ȼɿɞɜɚɧɬɚɠɟɧɧɹ ɜɭɝɿɥɥɹ ɧɚ ɟɤɫɩɨɪɬ ɱɟɪɟɯ Ⱦɉ «ȼɭɝɿɥɥɹ ɍɤɪɚʀɧɢ» ɭ ɫɿɱɧɿ–ɱɟɪɜɧɿ 2010
ɪɨɤɭ ɧɟ ɩɥɚɧɭɜɚɥɨɫɶ ɢ ɧɟ ɡɞɿɣɫɧɸɜɚɥɨɫɶ.
ɉɿɞɝɨɬɨɜɥɟɧɨ ɡɚ ɞɚɧɢɦɢ Ɇɿɧɩɚɥɢɜɟɧɟɪɝɨ Ⱦɉ “ȿɧɟɪɝɨɪɢɧɨɤ»
Ɉɝɥɹɞ ɍɤɪɚʀɧɫɶɤɨʀ ɩɪɟɫɢ ɡ ɩɪɨɛɥɟɦ ɩɚɥɢɜɧɨ-ɟɧɟɪɝɟɬɢɱɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ʋ 397, ɜɟɪɟɫɟɧɶ 2010 ɪ.
